INTRODUCTION
Penetrating trauma during pregnancy is an increasing problem in today's ever-violent society. Pregnant women may be victimized intentionally, as by an abusive partner or spouse, 1 accidentally, as when caught in cross fire of a violent attack, 2 or by self-inflicted wounds. 3 Gunshot wounds to the gravid abdomen can injure a fetus either directly via the bullet or indirectly by altering maternal-fetal placental circulation. Penetrating injuries to the placenta result in transplacental fetal bleeding that ranges from mild and contained to severe, life-threatening fetal anemia and cardiac failure. 4 Likewise, falling from gunshot recoil can precipitate immediate placental separation. Although severe, acute injuries may result in obvious gross placental pathology like large retroplacental hematomas, documenting subtle signs of recurrent injury like nucleated red blood cells, chorangiosis, and smaller intervillous thrombi may necessitate microscopic evaluation by a pathologist. 4 As such, trauma during pregnancy requires judicious care by clinicians treating both mother and fetus as well as cooperation from the pathologist and perinatologist. Conservative care is indicated when the entrance wound is below the uterine fundus, the fetus is previable or dead, abdominal examination is negative, or urinalysis is negative for blood. 5, 6 Otherwise, surgical intervention is the standard of care. Although impetuous delivery of a very premature infant should be avoided, 7 advances in prenatal technologies have resulted in improved survival. 8 In some instances, rapid surgical intervention may be the only means to preserve both maternal and fetal lives. In this context, we present a 17-year-old G1P0 Asian American mother who suffered an intra-abdominal gunshot wound at 27 weeks' gestation. We report the maternal and fetal outcomes with increased emphasis on the placental alterations.
CASE REPORT
A 17-year-old G1P0 Asian American woman with a previously undiagnosed pregnancy was the victim of a drive-by shooting in apparent gang-related violence and sustained at least four individual bullet wounds. Two abdominal bullet wounds were identified in the left flank at the mid-axillary line: one at the right rib margin and the second at the pelvic brim. Less serious gunshot wounds were identified in the left upper extremity and right forearm. In the field, she was tachycardic and hypotensive (blood pressure 70 mm Hg systolic, diastolic unmeasurable). She was resuscitated in the emergency room where physicians noted a ''distended'' abdomen; the patient was unsure whether or not she was pregnant. Shortly after arrival, her persistent hypotension, penetrating abdominal injuries, and distended abdomen prompted rapid induction with general anesthesia, intubation, and emergent exploratory laparotomy as a lifesaving measure. Upon entering the abdomen, the general surgeons found 100 to 200 ml of clotted blood in the peritoneal cavity and a gravid
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uterus with palpable fetal head. Examination of the gravid uterus disclosed two entrance wounds and two small exit wounds with active bleeding form the right broad ligament. Other notable findings included full-thickness small bowel injuries, total transection of the left common iliac vein, and pelvic fractures. Obstetrics-gynecology performed intraoperative sonographic examination of the exposed uterus and confirmed a viable fetus of 27 weeks estimated gestational age. Although the fetus appeared bradycardic and distressed, with cardiac rate between 100 and 120 beats/minute, maternal stabilization was required before the obstetrician could intervene on the fetus' behalf. Once maternal exsanguination from the left common iliac vein was contained, the obstetrician performed a stat cesarean delivery through an anterior vertical (''classical'') uterine incision to deliver an initially lifeless male infant. Apgar scores were recorded as 0, 4, and 4 at 1, 5, and 10 minutes, respectively. Approximately 25 to 30 minutes elapsed between obstetrics first documenting a fetal heart rate and subsequent delivery. The 1000-g infant responded to intubation and ventilation with brief chest compressions. A gunshot wound was noted in the left upper arm with associated humeral fracture. His initial shock and bleeding responded to volume expansion, and he was treated acutely for respiratory distress syndrome and a patent ductus arteriosus. A single seizure was documented on day 1 of life, and his course was thereafter unremarkable. Subsequent MRI at 2 months appeared normal. He was discharged home at term gestation.
The mother was extubated on post-operative day (''POD'') #2, underwent open reduction internal fixation of her distal humerus on POD #6, and was discharged home on POD #10 in good condition. Other than a readmission for a post-operative small bowel ileus, her recovery was unremarkable.
In summary, only 2 hours and 15 minutes elapsed between the time of the shooting and the emergent delivery of the baby.
MATERIALS AND METHODS
The placenta was examined in the fresh state. Small sections of placental tissue were fixed in Bouin's solution and then processed in the usual fashion. Sections were stained with hematoxylin-eosin. Figure 1 . Gross and microscopic findings in a 26 -week placenta, removed for abdominal gunshot wound. A, Gross assessment reveals overall placental architecture is intact. Bullet entry and exit wounds are absent. The fetal surface is purple and intact. No abruption was identified on the maternal surface ( not shown ). B, Closer evaluation of the membranes reveals two, distinct, fairly circumscribed, firm, green-yellow lesions ( arrows ). Both are consistent with retromembranous hematomas. The green -yellow coloration is a sign of chronicity. C, Microscopic evaluation of the membrane roll displays a retromembranous hematoma. Some pink, stringy fibrin is present at its base, with associated inflammatory cells ( hematoxylin -eosin, Â100 ). D, Higher power reveals macrophages with cytoplasmic pigment. The material is coarsely granular and golden brown, consistent with iron. Iron stains confirm the presence of hemosiderin -laden macrophages ( see inset ). (hematoxylin -eosin, Â400 ).
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RESULTS

Gross Anatomy of Placenta
The discoid placenta measured 17Â14Â1.5 cm and weighed 250 g. No bullet wounds were identified on either the fetal or maternal surface. The eccentrically inserted cord measured 19Â1 cm with a slight right twist and showed three vessels on cross section (Figure 1 A) . The cord showed no discoloration, thrombus or true knot. The membranes were notable for two 7.0Â0.2 cm retromembranous hematomas ( Figure 1B) . Both appeared green, not of recent origin. The membranes were otherwise complete and ruptured at the placental margin. The fetal surface looked purple and translucent. The maternal surface appeared slightly disrupted, but showed no retroplacental hematoma. Serial sections revealed red-brown to pale villous tissue. No infarcts or intervillous thrombi were appreciated.
Microscopic Examination of Placenta
Hemosiderin-laden macrophages were seen underlying the retromembranous hematoma, at the junction of the chorion and decidua ( Figure 1, C and D) . The macrophages were distended with chunky, brown, slightly refractile material. The presence of iron was confirmed with iron stains. The villi appeared immature, with evidence of increased stroma. Occasional villi were surrounded by fibrinoid material whereas rare villi showed mild chorangiomatous change.
DISCUSSION
Initial placental examination revealed no evidence of acute injury. The placental disc was grossly intact and red-brown, unscathed by the bullet itself. Despite a clinical history of a gunshot wound to fetus' shoulder, there were no placental alterations to suggest a massive transplacental fetal hemorrhage. Neither pale, anemic parenchyma nor intervillous thrombi were identified, as might be expected. 4 Likewise, rapid surgical intervention prevented a protracted fetal compensatory response, so neither nucleated red blood cells nor chorangiosis were observed. 4 Although nucleated red blood cells may appear within hours of fetal hypoxia, chorangiosis is a process of longer duration and a sign of chronicity. Other signs of maternal utero-placental insufficiency were also absent. For instance, a fall from the impact of a gunshot wound could incite immediate placental separation, and maternal hypotension and shock might precipitate placental infarcts. However, neither early infarcts nor retroplacental hematomas were present. The only placental alterations included two large (7.0 cm) green retromembranous hematomas, ringed by hemosiderin-laden macrophages.
The presence of hemosiderin-laden macrophages attested to the chronicity of these retroplacental hemorrhages. A recent mouse model evaluating formation of alveolar hemosiderin-laden macrophages as a function of time demonstrates that production requires at least 3 days post-hemorrhage. 9 Production begins at 72 hours, peaks at 7 days, and lasts up to 2 months. This is consistent with studies of vascular thrombi in which hemosiderin-laden macrophages appear between 5 and 16 days. 10 Thus, this patient's retromembranous hemorrhage, at least 3 days old, clearly predated the acute trauma of the gunshot wound. Although suspicious for a history of previous trauma, crucial clinical-pathologic correlation was missing. However, days later, a history of partner abuse was elicited from the mother, with this old retroplacental hematoma as its only physical documentation.
Such placental findings can have profound medical-legal implications. Recognition of old versus recent hemorrhage can help establish a history or pattern of abuse. Classically, retroplacental hematomas present with adherent clot that compresses the underlying villous tissue, whereas transplacental fetal bleeding causes pale, anemic parenchyma. Older hemorrhages may appear thinner and green in hue. However, even if gross alterations are absent, microscopic examination may reveal crucial findings. This is particularly warranted when the mother has been victimized, as in our case. Although this placenta showed no gross or histologic sequelae from the acute event, the older, green retromembranous hematomas corroborated the victim's clinical history of previous abuse. Nonetheless, care must be taken when attributing placental alterations to physical abuse, because less socially stigmatizing and more common etiologies of abruption may include motor vehicle accidents, preeclampsia, maternal hypertension, and other causes of maternal decidual arteriopathy (i.e., lupus). Risk factors like cocaine or cigarette abuse, poor obstetrical care, and a history of previous placental abruptions should also be excluded. Finally, the decidual bleeding associated with chorioamnionitis must also be distinguished from traumatic causes. 4 With domestic violence at tragic proportions, with a woman physically abused by her boyfriend, husband, or live-in partner every 15 seconds, and with 60% of previously abused pregnant women reporting repeat episodes, 1 pathologists cannot afford to miss subtle signs of placental alteration. In a study of interpersonal violence during pregnancy, 5 of 8 women incurred fetal losses even when evidence of physical abuse was absent and personal injury scores were zero. 11 Thus, even when penetrating trauma fails to produce obvious morphologic alterations like large abruptions, placental tears, or infarcts, microscopic examination is crucial. Because acute abruptions may be devoid of gross pathology altogether, the subtle signs of chronic or recurrent transplacental fetal bleeding must be sought. Histology may reveal an important clue, like hemosiderin-laden macrophages from an old sub-clinical hemorrhage. Other notable lesions include intervillous thrombi, infarcts of varying ages, and fetal compensatory lesions like nucleated red blood cells and chorangiosis.
believe all placentas should be evaluated by a pathologist in suspected cases of domestic abuse, particularly when gross placental alterations are absent.
